PRODUCT DESCRIPTION 
VOICE RECOGNITION LSI SET 


MC-4760 
UPD 7761 
UPD 7762 


NEC 


NEC ELECTRONICS (EUROPE) GMBH 


PRODUCT DESCRIPTION 
VOICE RECOGNITION LSI SET 


MC-4760 
UPD 7761 
uPD 7762 


11/84 V1,2 


TABLE OF CONTENTS 


CHAPTER 1 VOICE RECOGNITION SYSTEM coco... HS VE GE Des L=T 
Lel IPÉGEUEES ste tr dote m'etnuide de de Da Ne ss g'uur nr DER NL \=1 
1:72: System ConElgureat lon, 244 uas Pare ie idee dose Dresde in Gare 1-2 
Lab NOLce TeCOogniELON LE SE à died us su doute me oem ue ds 1=2 
1.2.2 Registered pattern memory ....... PÉRT 56 sues ele 
l:2:3 System ClOCK mi suvesssrbsouébii sus" side due vise 1-5 
12,4 System interface sisssssiss se site otage td sorte Mile be) eat rte LS, 
CHAPTER 2 VOICE RECOGNITION SYSTEM CONFIGURATION . a 2 
2.1 Voice RecogniElon LST Seb rs se de ste se « ae ms 2e] 
2.1.1 Power ON/Reset ...,.. ob ee due Fe gras 800 se ri 2 21 
2.2 Registered Pattern Memory ...... se sed ele des À 2=3 
2:2:1 Read cycle cc ssec: é die sie ne de ce ses so een ée a de és se #22 
2:22 Nrite CYCLE csissdasé sie ce cé sosie eee Der ae se 25 
22:35 ROLEESN, CYCle seu sud none ac en nt es é sut 20 
Zubet, SÉAELC RAM, aan do aude co de ue ne ne de s$ de 2276 
23 SYSESM CLOCKE sus dense déesse ste nt er ss ss 0 258 
2.4 System LInEeEEACE 42e seoie-gie ee de ee ere notes 1e à so sue 29 
2.4.1 Parallel interface (nPD8255A-5) Se at dre se ss e 210 
2.4,2 RS-232C interface (nPD8251A) .........sseseeeeeeee 2-12 
2.4.3 Serial interface (serial port of uPD7762G) ss. 214 
CHABTER 3 (COMMANDS son ms où ss fn ne do ne astres à sois JL 
Joel CCmMaAnd FOFMAE assises sreé de ions de os ce 8 ess s 31 
342 COMMANUS. ose mi die mue de dede den 066 de 44 3 sss 533 
3.2.1 Initializaton and condition set .....,,... var se 
Pa DEA LRU. ge nine sion na et dedans die td naiss 30 
Alu RÉCOMNLÉELON paserssevecesco ess sus dé css ae gas » 36 
3.244 Transfer of pattern daté se sosenes es dù oo ss as e3=7 
259: TOSt, sosie asus cordes dard eocanes eu se 5 30 
Fa26 STARS COdÉS. sua ans do cu desde dite os sa ve 379 
343. SYVATAX GCÉOUDS ss soesise nice converse die se 39) 
34 Rejet. ValUSS sis sonsaumiveouss sue ces cena et da ss as 8 310 
3.5 Parameters for UP LOAD and DOWN LOAD .....ss su es 3 LT 


CHAPTER 4 OPERATION EXAMPLES ..s.soososeseesossees 
4,1 Stañdärd Operation à ou 6 vaio oo ace o ere je se ons 08 06 
4,2 Data HANAÎSE sas cs ais some cu ei 6 ss cu deu o ue se 
4,2,1 upPD8255A-5 (Parallel) .......s..cseeseses 
A2 2 VPDEISIA (RO-ANSE) on an pu nee eu ee OS à 


4.3 Command Application Examples ..........oee0se 


APPENDEX À dax vanne die du da 
Au MOTO issus sesssecs csv te 
LeZ PDT souraserssriseesc esse sn 
As MPD7 7626 menée sac ui de sers cdi ée dent Neige 


APPENDIX B «ss cesse sec 


200000 eve eee eo 0e 0e 0 © © © © © © © © © © © 


Aie 


CHAPTER 1 VOICE RECOGNITION SYSTEM 


The voice recognition LSI set (MC-4760, yPD7761D, and yPD7762G) 
comprises all the main functions of a voice recognition system. 
A high-performance voice recognition system can be realized by 
interfacing the LSI set with a pattern registration memory and a 
host system. (If the special serial interface is used, no other 
interface is required.) 

The primary functions of the LSI set are preprocessing the voice 
signal (level control and A/D conversion), training (analysis of 
the voice signal, creating a registered pattern), and recogni- 
tion (comparing and verifying an input voice signal against the 
registered patterns and output of the result of comparison 
according to predetermined rules). The LSI set's functions can 


be controlled by simple commands issued from the host computer. 


1.1 Features 

® Isolated word voice recognition by the time compressed DP 
matching method. 

° Speaker dependent isolated word recognition system 

° Word registration capacity: 128 words (with a 16K-byte 
basic memory) to 512 words (with a 64K-byte memory) 

° Word length: 0.2 sec. - 2.0 sec. max. 

° Grouping (Syntax control): 128 groups max. 

° Recognition response time: 0.5 sec. on average 

° Recognition accuracy: more than 983% 

° Microphone is directly connectable. 

° Three types of host interfaces 
l. Parallel interface using yPD8255A-5 
2. RS-232C interface using yPD8251AF 
3. Serial interface using yPD7762G serial port 

° Four types of memory configurations available 
1. 16K bytes (basic configuration) 
2. 32K bytes 
3. 48K bytes 
4, 64K bytes (maximum) 


° Simple command configuration using 11 types of commands 


1.2 System Configuration 


Figure 1-1 shows the basic configuration of a voice 
recognition system using the voice recognition LSI set 
(MC-4760, uPD7761D, and uPD7762G). The System consists 
OËf the voice recognition LSI set and these three 


blocks. 


o 


Registered pattern memory 


o 


System clock 


o 


System interface 
1.2.1 Voice recognition LSI set 


The heart of the voice recognition system is these LSIs 


that function as the analog interface, the calculation 


processor, and the system controller. 


Registered pattern Clock 
memory 

Zaxsic : 16K bytes to 
Maximum: 64K bytes 


uPD7761D 
Calculation 

processor 
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processins 
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* Onc of the three available 1/0 interfaces should be selected. 


Fig. 1-1 System Configuration 
1-2 


(1) Analog interface 
The MC-4760 is a hybrid IC that serves as the analoi 
interface; its internal 8-bit A/D converter converts 
the analog voice signal input from the mic to digital 
voice data. 
À programmable attenuator, controllable from the 
uPD7762G, is built-in and functions to calibrate the 
level of the input analog voice signal (see Fig, 1-2), 
Two voice input terminals, MIC IN and LINE IN, are 
provided, making it possible to connect a mic* 
directly to the MIC IN terminal. 
The G ADJ pin is used to adjust the level of the 
input voice; the resistance connected between this 
pin and ground sets the optimum level for input (see 
Fids, 1-3): 


A/D 
CONVERTER 


PROGRAMMABLE 
ATTENUATOR 


V 
MIC INO O DVO 


LINE IN 


O O O O O O 
G ADJ ARED' rs ATC5 A OUT LPF OUTCLK SMPL 


Fig. 1-2 MC-4760 Block Diagram 
* Use a microphone, such as a close-talking type, that 


will not pick up surrounding noise. Impedance should be 
2008 to I1kA (standard 6008). 
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Fig. 1-3 Voice Input 


Table 1-1 Relation Between G ADJ Resistance and Input 


Sensitivity 


R (8) MIC IN LINE IN 
(mVp-p) (Vp-p) Measuring conditions: 


p=1kHz 
1100 VLer=5- 0Vb-p 
0 


ATC=a1ll high level 


1 
10.0 1. 
5.0 0.5 
3.0 0.3 


* Do not use a resistance of less than 750 between G ADJ 


and ground. 


(2) Calculation processor 
The uPD7761D is an LSI used exclusively for such 
calculations as voice analysis and DP matching. To 
perform voice analysis, the voice pattern is 
extracted from the output of the MC-4760 (digital 
voice data), using an eight-channel digital filter. 
An eight-bit data bus connects the nPD7761D to the 
uPD7762G, This bus transfers voice analysis data, 
pattern data required for DP matching, and the result 


of the matching between the yPD7761D and the 
uPD7762G. 


(3) System control LSI 
The yPD7762G receives directives (commands) from the 
host system and controls the voice recognition system 
according to those commands. 
It's functions include controlling the MC-4760 and 
uPD7761D, managing the registered pattern memory, and 


interfacing with the host computer. 


1.2.2 Registered pattern memory 
This memory stores the voice patterns extracted by the 
uPD7761D and acts as a dictionary of registered word 
patterns. The memory is a configuration of banks of 16K 


bytes each; up to four banks (64K bytes) of memory are 
possible. 


1.2.3 System clock 


This pin supplies the operating clock of the voice 


recognition system. 


1.2.4 System interface 
This is the interface between the host system and the 
voice recognition system. Three interfaces are available. 
(1) Parallel 
(2) RS-232C 
(3) Serial 
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CHAPTER 2 VOICE RECOGNITION SYSTEM CONFIGURATION EXAMPLE 


2.1 Voice Recognition LST Set 
An example of how the voice recognition LSI set can be 
connected is shown in Fig. 2-1], 
Note: Concerning the circuit pattern design 
Because the MC-4760 is a hybrid IC designed to be used as 
an analog interface, it should be carefully shielded 
against noise pulses in the the digital lines. 
Gathering the grounds of the analog lines in one location 
is effective protection. (Grounds are marked + in the 


figure.) 


2.1.1 Power ON/Reset 
The yPD7762G initializes the voice recognition system 
when power is applied. These are the conditions at 
initialization: 
° Level flags are reset for all memory banks set by the 

MMO and MMI pins of the ypPD7762G. (The level flags 

are set by executing the LEVEL ADJUST command.) 

° The current bank is set to bank O0. 

° All system interfaces are initialized. At this time, 
even if one or more interfaces are not connected, no 
error will occur. 

° The ATC values for the MC-4760 are initialized. 

° The yPD7761D is reset. 
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2.2 Registered Pattern Memory 
The registered pattern memory is a configuration of 
16K-byte banks; à maximum of 64K bytes can be mounted 
(see Fig. 2-2). The memory capacity is specified by the 
state of the MMO and MMI pins of the yPD7762G (see 


Table 2-1). 
Address 
0000 
Bank 3 
4000 : 
En 
8000 32K bytes 
Bank 1 48K bytes 
64K bytes 
Co00 


Fig. 2-2 Memory Bank Configuration 


Table 2-1 Setting Memory Capacity 


H: High level 


L: Low level 


2.21 Read cycle 
Figure 2-3 shows the timing for the memory read signal 
output from the nPD7762G. 
Note that a wait cycle is included in the read cycle 
timing. This is because when a 4MHz clock is input as the 
operating clock of the uPD7762G, the access time is only 
350ns. This means that to use a dynamic RAM, the read 
operation must include a wait cycle. Insertion of a wait 
cycle extends the access time to 850ns, enabling use of 
almost any dynamic RAM. 

2=3 


An example of this type of wait signal generating circuit 


is shown in Fig. 2-4. 


AB0 
( ADDRESS 
AB15 


= 


$ ou t=2 MHz 


* One wait cycle is automatically inserted when the wait 


signal is input at the WAIT pin of the yPD7762G. 
Fig. 2-3 uPD7762 Memory Read Timing 


uPD7762G Output 


Memory write 


Memory read 


Fig. 2-4 Example of a Circuit to Generate One Wait 
Signal During Memory Read 
2-4 


The uyPD7762G senses the wait signal during the T2 state, 
If the signal is low, it automatically inserts a wait 
cycle [y). 

At the end of Tyr the wait pin is sensed; if it is low, 
another wait cycle is inserted. TW will repeat as long 


as the wait signal is low. 


2.2.2 Write cycle 
Figure 2-5 shows the timing of the memory write signal 


output from the y PD7762G. 

The write.cycle differs from the read cycle in that no 
wait cycle is required. This is because when a 4MHz clock 
is used, a WR signal width of 600ns is assured and a nor- 


mal RAM will latch the data at the trailing edge of the 


WR signal. 
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Fig. 2-5 yPD7762G Memory Write Timing 


2.2.3 Refresh cycle 
Because cases may occur in which a dynamic RAM is used 
for the registered pattern memory, the upPD7762G is pro- 
vided with a refresh enable (RE) pin in addition to the 
wait input (WAIT) pin discussed above. Figure 2-6 shows 
the timing for the RE pin. When the yPD7762G is not per- 
forming memory access, the RE pin outputs a high-level 


signal; at the same time, the IO/M pin outputs a low- 


25, 


level signal. At this time, the address bus of the 


uPD7762G is held at high impedance. 
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Note 
The refresh cycle, unlike the read and write cycles, 


requires four machine cycles. 
Fig. 2-6 uPD7762G RE (Refresh Enable) Timing 


2.2.4 Static RAM 
If uPD4016 static RAMs are used, the wait cycle described 
in 2.2.1 above is not required. In this case, the circuit 
shown in Fig. 2-4 is also not needed. 
The wait pin of the yPD7762G should be pulled up by a 
resistance of about 10K8. Fig. 2-8 shows a circuit example 


for a registered pattern memory using pPD4016s. 
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2-7 Example of a Memory Configuration 


Using Static RAMS 


2— 


2.3 System Clocks 


The system clocks required by the voice recognition 


system are given in Table 2-2. 


Table 2-2 Clock Signals to be Supplied to the Voice 


MC-4760 A/D operation 2MHz CL 
clock 


Recognition LSI Set 


Device Description 


uPD7761D | Operation clock|auz [crrk | 
uPD7762G | Operation clock 


uPD7761D | Digital voice 2MHZ SCLK 
data serial 
input 
| 


Inverse phase 
of 7761 


MC-4760 A/D sampling | 
clock 

uPD7761D | Sampling sync. 
clock of 4760 


Notes concerning clocks 


(1) 


(2) 


(3) 


When sending digital voice data between the unPD7761D 
and the MC-4760, the 2MHz clock and the I10OkHz clock 
must be synchronized (see Fig. 2-9). 

The 10kHz clock has an asymmetrical duty ratio of 1:24 
(where 1=high level). This clock is supplied to the 
MC-4760 and the inverse phase to the ynPD7761D. (The 
duty ratio for all other clocks is 1l:1.) 

When reset (RST) is input to the uPD7761D, the 10kHz 


clock must also be cleared. 


Examples of circuits to generate each of these clocks are 


shown in Fig. 2-10. 
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Fig. 2-9 Clock Input Timing for yPD7761D and MC-4760 
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Fig. 2-10 Clock Generating Circuits 


2.4 System Interface 
Three different types of system interfaces can be used 
with the voice recognition LSI set. By using these inter- 
faces, data communication with the host system can be 
performed in 8-bit units. 
The host interface is managed by the yPD7762G. These 
three types of interfaces are supported: 
(1) Parallel interface (uyPD8255A-5) 
(2) RS-232C interface (un PD8251AF) 
(3) Serial interface (serial port of the uyPD7762G) 


Table 2-3 Interface Selection 


Interface 


uPD8255A-5 parallel 


uPD7762G serial 
Use prohibited 
uPD8251A RS-232C 


2.4,1 Parallel interface (yPD8255A-5) 
The host system performs 8-bit parallel data com- 


munication via the yPD7762G and the ny PD8552A-5,. 


H: High level 


L: Low level 


The yPD8255A-5 is supported as a peripheral device of the 
host. The bits of group À should therefore be set in mode 
2. The bits of group B can be set in any mode.* 

Fig. 2-11 shows how to connect the ny PD8255A-5 and the 
uPD7762G. 

As can be seen in the figure, the input signals for 
uPD8255A-5 pins ACK and STB are generated by uPD7762G 
outputs I0/M, AB2 (active low) and RD/WR. 

Also, the outputs of yPD8255A-5 pins OBF and IBF are 
input without change to uPD7762G pins OBF and IBF. 

Fig. 2-12 shows a circuit example when a yPD8085A is 


used as the host, 


* The yPD8255A-5 is provided with three 8-bit ports 
referred to as ports À, B, and C. Bits 4 to 7 of port C 
in combination with all port À bits are called group À, 
and bits 0 to 3 of port C in combination with all port 
B bits are called group B. The port C bits in these 
configurations can be used for output of control 


signals or input of status signals. 


LPD8255A-5 


CRE RERNE 
À 
| 


=. 


Fig. 2-11 Parallel Interface 


HPD8085AC./D HPD8255AC. 5 


A15 
t 
AB 


Fig. 2-12 Connecting un PD8085AC/D(-2) and PPI (unPD8255AC-5) 


Notes on reset 

The reset signal sent to the yPD7762G must be held at 

low level until the system completes the mode setting of 
the yPD8255A-5, This prevents any misoperation. It is not 
necessary when the serial or RS-232C is used for the host 
interface. 

Figure 2-13 shows a circuit example used to perform this 
reset operation. In this circuit, the reset signal rises 
after the initial write (of the mode setting code) has 
been received from the host system. 


2= 11 


Host svstem 


#PDT762C 


Fig. 2-13 Reset Signal Synchronization Circuit 


2.4.2 RS-232C interface (nPD8251AF) 
When à uPD8251AF (USART) is used as the host interface, 
the host system communicates with the uPD7762G in 8-bit 
units using the RS-232C communication standard. The 
uPD8251AF is supported as a peripheral device of the 
uPD7762G. Another unPD8251AF must therefore be provided on 
the host side. 
Figure 2-14 shows a connection example of a uPD7762G and 
u PD8251A. 
As the figure shows, the CS signal of the yPD8251AF 
is generated by the AB3 and IO/M signals of the 
uPD7762G, and the AB0O signal of the uPD7762G is used 
as the C/D signal of the y PD8251AF. 
The nPD7762G sets the nPD8251AF in the mode shown below. 
The mode and the setting at the host side must conform. 
° uPD82S1AF operation mode specification: (mode setting 
data= O0CFH) 
1. Clock rate: baud rate x 64 (maximum baud rate=4800) 
(when CLK=2MHz) 
2. Word length: 8 bits 
3. Parity: disabled (no parity) 
4. Stop bits: 2 bits 
5. Communication mode: asynchronous 
242 


Fig. 2-15 shows an example of a circuit in which a 


uPDB08SA is used as the host. 


APD8251A (Line driver) 


- +3 RxD 


75188f-—0 CTS 


—0 DSR 


(Line receiver) 


(A clock rate of 64 x the baud rate 
must be supplied.) 


Fig. 2-14 Connection of uPD8251A (uPD8251A also 
supported as peripheral of the host) 


Host Recognition system 


HPD8085A 


generator 


NOTE: TxC and RxC are 1/4.5 x 2 MHz; 
- 64 x the baud rate, 


Fig. 2-15 Connection of uPD8085A(-2) and USART (uyPD8251A) 


2=13 


2.4,3 Serial interface (serial port of the yPD7762G) 
The yPD7762G incorporates a port capable of performing 
serial 1/0. Eight-bit data communication is therefore 
possible with a host system having a port with the same 
timing. 
The serial 1/0 clock SCK is supplied from the host. In 
this mode, when 1/0 operation completion is detected, the 
uPD7762G issues a low level SAK signal as confirmation. 
When all the 8-bit data have been input or output from the 
serial register of the uPD7762G, this SAK signal will go 
low (see Figs. 2-17 and 2-18a). 
Likewise, when internal data are fetched from the serial 
register of the nPD7762G or when data are written to 
this register, the SAK signal goes high (see Figs. 2-17 
and 2-18b). 
The host system therefore performs data I/0O after con- 
firming that the SAK signal has risen from low to high 
level. 
Fig. 2-16 shows a connection example for the serial 
interface. Figs. 2-17 and 2-18 are the timing charts for 
the yPD7762G serial port. 
Notes on command input operation (host + yPD7762G) 
In this mode, the host must send 00H as dummy data after 
it has sent the command terminator to the nPD7762G (see 
Chapter 3). This dummy data serves to bring the SAK 
signal to low level (see Fig. 2-19). If this operation is 
not performed as part of the command send, it is possible 
that spurious data will be sent by the subsequent output 
operation of the ny PD7762G. 
No dummy data are sent during the output operation from 
the yPD7762G. 


Fig. 2-16 Connection of the uPD7762G Serial Port 
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Fig. 2-17 yPD7762G Serial Input (7762 + Host System) 
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Fig. 2-18 upPD7762G Serial Output (7762 + Host System) 
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Fig. 2-19 Dummy Code Used in Serial Input (7762 + Host System) 


CHAPTER 3  COMMANDS 


The host system sends commands to the voice recognition 
system to control its operation. 
Commands consist of the command coûe (8#-pit binary coce), 


the required parameters, and the terminator code (UFFH). 


3.1 Command Format 
The uPD7762G is provided with the 11 types of commands 
shown in Table 3-1. These commands can further be 
divided into four separate categories (Table 3-1 and 
Fig. 3-1). 


Table 3-1 Types of Commands 


Command Name Command Format 


INITIALIZE O0H,O0FFH 


LEVEL ADJUST 0O1H,[bank No.]{bank No.][{[bank No.] 
{bank No.],0FFH 
TRAINING 


RECOGNITION 


02H,registration No.,{[syntax No.,word 


reject value] ,O0FFH 


03H,[syntax No.][...][syntax No.], 
OFFH 


SECOND DECISION 0O4H,0FFH 
DOWN LOAD 0O6H,No. of patterns,O0FFH 


UP LOAD 07H,0FFH(used as a pair with DOWN LOAD 
command) 


CHANGE BANK REJECT | 0O8H,bank reject value,0FFH 
MEMORY TEST 0O9H,0FFH 
BANK SELECT OAH,bank No. ,0FFH 


CHANGE WORD REJECT 


OCH,registration No.,word reject 
value,0FFH 


Notes 


OFFH is the terminator. 


Items enclosed in brackets can be omitted. 


Command set 

Initialization and condition set 
9 INITIALIZE 
9 LEVEL ADJUST 
9 CHANGE BANK REJECT 
9° CHANGE WORD REJECT 
° BANK SELECT 

Training 
9 TRAINING 


Recognition 


9 RECOGNITION 
9 SECOND DECISION 


Pattern data transfer 


° UP LOAD 
° DOWN LOAD 


be 


9 MEMORY TEST 


Fig. 3-1 Organization of Voice Recognition 


LSI Set Commands 


3.2 Commands 


In the command descriptions that follow, items enclosed 


in brackets can be omitted. 


3.2.1 Initializaton and condition set 


(1) 


(2) 


INITIALIZE 
Format G 


Function : 


Status . 
output 


(2 bytes) 

00H,0FFH 

Initializes the voice recognition system 
while maintaining the current state of the 
system interface. 

° Resets the uPD7761D. 

° Initializes the reject value for the 
current bank of the registered pattern 
memory (reject value=0FEH) 

° Initializes the ATC values for the 
MC-4760. 

00H (normal completion) 


09H (command format error) 


LEVEL ADJUST (2 to 6 bytes) 


Format ; 


Function : 


0O1H,[(Bn],{Bn],[Bn],[Bn],0FFH 

00H < Bn < 03H 

Bn: Bank number 

Calibrates the ATC values of the MC-4760, 
This command must be executed after power 
is ON or when the INITIALIZE or HOT START 
command has been executed. 

° À voice signal is input and the ATC 
values are adjusted to obtain an 
appropriate input level. 

Resets the level flags of the spec- 
ified memory banks. | 

If the memory bank specification is 
omitted, level flags for all the banks 
selected by the condition of the MMO 
and MMI pins of the nPD7762G and bank 


0 will be set as the current bank. 


Status 
output 


00H (normal completion) 

08H (specified bank does not exist) 
09H (command format error) 

01H (input voice level too high) 


02H (input voice level too low) 


CHANGE BANK REJECT (3 bytes) 


Format : 


Function 


Status : 
output 


08H,reject value,0FFH 
00H < reject value < OFEH 


Changes the reject value of the current 


memory bank. Normally, a value greater 


than the word reject value is set. 
00H (normal completion) 


09H (command format error) 


CHANGE WORD REJECT (4 bytes) 


Format 


Function : 


Status 
output 


OCH,registration No.,reject value,0FFH 
01H < registration No. < 80H 
00H < reject value < OFEH 
Changes the reject value for words that 
have already been registered. 
00H (normal completion) 
09H (command format error) 

Î 
This error code will be output if a 
registration number above 80H is spec- 


ified. 


BANK SELECT (3 bytes) 


Format 


Function 


Status 
output 


OAH,bank No. ,0FFH 
00H < bank No. < 03H 
Selects the specified memory bank 
° Changes the ATC values of the MC-4760. 
00H (normal completion) 
08H (specified bank does not exist) 


09H (command format error) 


3,2.2 Training 
TRAINING (3 to 5 bytes) 


(1) 


Format 


Function 


Status 
output 


e 
° 


02H,registration No.,[syntax No.,reject 
value],0FFH 

O1H < registration No, < 80H 

0 CH 
0 0H 


If one of the above two parameters is 
onmitted, they both should be omitted. 


Performs registration of voice patterns, 


syntax No. < 80H (if omitted, 0) 


< 
< reject value < OFEH (if omitted, OFEH) 


Before this command is executed, the LEVEL 
ADJUST command must be used to calibrate 
the ATC values of the MC-4760. Once this 
calibration has been performed, there is 
no need to perform it again unless the 
system is initialized. 

° Analyzes input voice data, converts it 
to a voice pattern, and registers the 
pattern with the registration number. 
If a syntax number or reject value is 
specified, these are set in the 
registration number table. 

® If omitted, 0 and OFEH are respec- 

tively assumed for the syntax number 
and reject value. 

00H (normal completion) 

09H (command format error) 


05H (specified syntax does not exist) 
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3.2.3 Recognition 


04H (level adjust not performed) 
03H (voice too long) 


OBH (voice too short) 


(1) RECOGNITION (2 to 33 bytes) 


Format 


Function 


Status 
output 


03H,[syntax No.],...,[syntax No.],0FFH 

00H < syntax No. < 80H 

A maximum Of 31 syntax numbers can be spe- 
cified; if omitted, 0 is assumed. 

Inputs voice data, compares against the 
registered voice patterns and outputs the 
result, 

° Analyzes input voice data and converts 
it to a voice pattern. 

* Performs matching calculation of the 
input pattern against all registered 
patterns with the specified syntax 
number. 

° The result of the matching calculation 
is output as the registration number 
of the pattern with the smallest 
distance from the input word, the 
distance value, and the status codes 
(00H or OAH). These values are output 
1 byte at a time to the host system. 

° Matching will be performed against all 
of the registered patterns if a syntax 
number of 0 is specified. 

00H (normal completion; followed by output 
Of registration number (1 byte) and 
distance value (1 byte) 

03H (voice too long) 

04H (level not adjusted) 

O5H (specified syntax does not exist) 

06H (registered pattern does not exist) 

07H (distance value greater than the 


reject value - corresponding pattern 
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does not exist) 

09H (command format error) 

0OBH (voice too short) 

OAH (distance smaller than the reject 
value, but another word with a smaller 


distance exists) 


(2) SECOND DECISION (2 bytes) 


Format 


Function 


Status 
output 


3.2.4 Transfer of 


(1) 


UP LOAD 
Format 


Function 


(2 


O4H,0FFH 

After the recognition result is output, 

the registration number and distance value 

of the registered pattern with the next 
smallest distance are output to the host 
system following the status code (00H or 

OAH). 

° This command is valid only after the 
RECOGNITION command is executed. 

00H (normal completion). After this code 
is output, the registration number and 
the distance value are output to the 
host 1 byte at a time. 

07H (second candidate does not exist) 

09H (command format error) 

OAH (a second candidate exists but the 
distance is greater than the reject 
value). After this code is output, the 
registration number and distance value 
are output 1 byte at a time. 

Same as in the case of the REGISTRATION 


command. 


pattern data 
bytes) 
07H,0FFH 
Outputs the registered patterns in the 
current memory bank to the host system. 
° This command is paired with the DOWN 
LOAD command to save and load 


registered patterns. 
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Status : 00H (normal completion) 

output 06H (registered pattern does not exist) 
09H (command format error) 

(2) DOWN LOAD (3 bytes) 

Format : 06H,number of patterns ,0FFH,pattern list 
01H < number of patterns < 80H 

Function : Loads the registered patterns from the 
host system into the current memory bank. 

° Number of patterns indicates the 
number of patterns to be sent from the 


host. It is not the registration number. 


Status : O0H (normal completion) 
output 09H (command format error) 
<Note» 


If the number of patterns specified as the second 
parameter of this command is greater than the number 
of patterns actually sent, the next data sent (next 


command, etc.) will be read as pattern data. 


3.2.5 Test 
(1) MEMORY TEST (2 bytes) 
Format : 09H,0FFH 
Function : Performs a read/write test of all memory 
banks set by the MMO and MM1 pins of the 
uPD7762G. 
Status : O0H (normal completion) 
output 09H (command format error) 
OCH (read/write error) 
<Note» 


Since this command performs a read/write test of the 


memory, all registered patterns will be destroyed. 


3.2.6 Status codes 


Table 3-2 Status Output Code List 


00H Acknowledge Normal completion 

0 1H Level over Input voice level too high | 

02H Level under Input voice level too low 

03H Time over Voice input longer than two 
seconds 

O 4H No adjust ATC values for the current bank 


have not been adjusted 


0 5H No syntax Corresponding syntax number does 


not exist 


06H No pattern Registered pattern does not exist 

07H No data Corresponding pattern does not 
exist 

08H No bank Specified bank does not exist 


09H Invalid command Command format error 
OAH Re ject error The matching result (distance 
value) is greater than the 


reject value 


Voice is too short 


Memory 1/0 error | Memory test error or hardware I/0 


error 


3.3 Syntax Groups 
Syntax groups are set by specifying a syntax number for 
words when the voice patterns are registered, By spe- 
cifying a syntax number when recognition is performed, 
the number of words against which it is necessary for the 
input voice to be matched can be reduced. The registered 


vocabulary can also be partitioned. 


Example 
Tokyo Los Angeles 
Hong Kong Paris 
Singapore London 
New York Munich 


(1) AE registration 
Set syntax numbers so they correspond to the 
registration numbers when registering words. In the 
previous example, the words are divided into three 
syntax groups: Asia (1), North America (2), and 
Europe (3). 

(2) Recognition 
By specifying the syntax group when performing 
recognition, only those registered words with the 
specified syntax number will be used as the object 
for matching calculation and recognition, 
To recognize an Asian place-name, specify syntax 
number 1 and recognition will be performed comparing 
the input word against registered words "Hong Kong," 


"Tokyo," and "Singapore." 


Word Reg. No. Syntax No. 
Hong Kong 


Singapore 


Syntax group l1 
Tokyo 

New York de . group 2 
Los Angeles 

London 


Paris Syntax group 3 


D J A 0 & OU NN + 


Munich 


3.4 Reject Values 
Recognition is carried out based on a distance value 
obtained by comparing the input voice pattern with 
registered voice patterns, The maximum permissible 
distance value (valid range) for recognition can be set 
when registering the standard patterns. 
Thus recognition will be valid during pattern matching 
if the distance between the patterns is within the 
tolerance range specified by the reject value. 
The result will then be output as the registration number 
and distance value of the word with the smallest distance 


value from the input voice pattern. 
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If the distance between patterns is greater than the 


reject value, the result will be invalid and output as 


an error code. 


Two kinds of reject values can be set: the bank reject 


value, 


which is set for each memory bank, and the word 


reject value, which is set for each registered word. 


Recognition will be performed based on the smaller of the 


two values. 


When a large distance value is expected, a large reject 


value should be set for that word. This will improve the 


recognition rate. 


Example 


Word Bank Effective 


reject reject reject 


value value value 


3.5 Parameters for UP LOAD and DOWN LOAD commands 


Use the UP LOAD and DOWN LOAD commands to transfer 


registered patterns between the recognition system and the 


host system. 


(1) UP LOAD (Recognition system + host system) 


(a) 
(b) 


Send an UP LOAD command from the host system 

The recognition system responds with 00H 
(acknowledge) code and then outputs the number of 
patterns, bank reject value, and dummy data. 

This data transfer is performed in byte units. 
Finally, the recognition system outputs the 
registered pattern data (87 bytes per word) in 
the order of registration number, syntax number, 


word reject value, and pattern data. 
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(2) 


Assuming n as the number of patterns, use this 


formula to find the number of bytes of data sent 
from the recognition system: 
(3+87-n) bytes 


(a) 07H | FFH Comunand sent from lhe host system 


No. of B.R.: Bank reject vaiuc 
@ | oom|ef, |] BR. |Dummy 


Re 
n | Ph 


———_— ———————— 


87 bytes 


DOWN LOAD (Host system + recognition system) 

(a) DOWN LOAD command is sent from the host system. 

(b) The recognition system outputs an 00H 
(acknowledge) code. 

(c) The host system sends the bank reject value and 
dummy data (1 byte each), followed by the pattern 
data (87 bytes per word). 
Assuming n as the number of patterns, use this 
formula to find the total bytes sent from the 
host: 
(2+87-.n) bytes 

(d) The recognition system outputs 00H (acknowledge) 


code. 


No. ol , 
(a) [ 06H ES | FF 1} Command sent from host system 
(b) 5 0H Acknowledee code sent from recognition system 
; D 
(o) BR. B.R.: Bank reject value 
Il 


a 
à [_  # ss _] 


\ 


L 


+ 


87 bytes 


* The registered pattern data must be input in the same 


format as that output by the recognition system. 
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CHAPTER 4 OPERATION EXAMPLES 


This chapter provides program examples for data handlers and 
command operations of the host system. Although program 
details may vary depending on the host system, the same 


method is employed for all systems. 


4.1 Standard Operation 
These three commands are essential for voice recognition 
operation. 
(1) LEVEL ADJUST 
(2) TRAINING 
(3) RECOGNITION 
Other commands serve to improve the effectiveness of the 
recognition system. 
Figure 4-1 shows the flowcharts for each of these commands. 
The LEVEL ADJUST command is used after power ON or 
initialization (INITIALIZE) to set the voice signal input 
level of the recognition system to the voice level of the 
user. 
The level needs adjustment only once until the system 
is either reset or initialized again. 
Registration of the standard patterns is performed next. 
A maximum of 128 words can be registered in each memory 


bank. Registration numbers need not be assigned in order. 


Registration of the required words is the final preparation 


for system operation. 

Thereafter the recognition system can be used as an 

input device to the host system, with the registration 
number output as the result of the recognition used to 
specify the type of processing to be performed (see Fig. 
4-1, User's tasks). 

The data handler described next is used when commands are 
actually being sent to the recognition system. Fig. 4-2 
shows an example of this type of data handler, In it, the 
voice level is being adjusted. A uPD8085A is assumed to 
be the host. À different host would require essentially 


the same procedure, however. 
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LEVEL ADJUST 
Input one 
word 


YES 
TRAINING 
Input one 
word 


RECOGNITION 


Uppercase letters: Commands 


ack: Status code output from the 
recognition system 
(Acknowledge code) 


Fig. 4-2 LEVEL ADJUST Example 
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xx UCOM-85 ASSEMBLE LIST xx ( ) PAGE 0001 


E STNO ADRS OBJECT M SOURCE STATEMENTS 


0001 DR Om ee a D D ro 
0002 ; 

0003 ; EXAMPLE FOR COMMAND TRANSFER ROUTINE 

0004 ; 

0005 ; "LEVEL ADJUST' COMMAND 

0006 ; 

0007 PR RS ST ee = 
0008 ; 

0009 ; 

0010 0000 3E01 LEVEL: MUI A,01H ; COMMAND CODE 

0011 0002 CD1600 CALL DOUT ;CALL HANDLER (OUT) 
0012 0005 3E00 MVI A,00H : BANK NO.0 SELECT 
0013 0007 CD1600 CALL DOUT ;CALL HANDLER (OUT) 
0014 OOOA 3EFF MUI A,OFFH ; TERMINATOR 

0015 000C CD1600 CALL DOUT ; CALL HANDLER (OUT) 
0016 000F CD1800 CALL DINP ;CALL HANDLER CIN) 
0017 0012 C20000 JNZ LEVEL 3; IF ACC = O THEN NEXT 
0018 ; 

0019 0015 C9 NEXT: RET 

0020 ; 


Fig. 4-2 LEVEL ADJUST Program Example 


4.2 Data Handler 
This is an example using a HPD8085A for the host system. 
All routines given below are described in 8085A 
assembly language. 

4.2.1 nPD8255A-5 (Parallel) 
Mount a pPD8255A-5 as a peripheral device of the host 
system. The host performs initialization and other opera- 
tions. 
Fig. 4-3 shows the initialization procedure for the 
uPD8255A-5; Fig. 4-4 shows the data I/0O procedure; and 
Fig. 4-5 shows program examples for each operation 
(initialize (a), data output (b), and data input (c)). 
These handlers all check the state (OBF,IBF) of port C of 
the uyPD8255A-5 by software to realize data transfer using 
bidirectional handlers. 

4,2.2 uPD8251A (RS-232C) 
uPD825S1As are placed in both the host and the recognition 
systems. Data transfer is performed between these inter- 


faces, 


Fig. 4-6 shows the initialization procedure for the 
uPD8251A; Fig. 4-7 shows the I/0 procedure example; and 
Fig. 4-8 shows the program examples for each procedure 
(initialization (a), data output (b), and data input 
(ce). 

All these handlers check the status data of the 
uPD8251A by software. 


Write the control _ __| Control code (mode setting): 


code to the ; 
control register OCxH (x: set by user) 


4-3 un PD8255 Initialization Procedure 


Data output proecedure Data input procedure 


Fig. 4-4 hPD8255 Data 1/0 Procedure 


++ UCOM-235 


E SINO ADRS OBJIECT M 


0002 
0003 
0004 
0905 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 


0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0939 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
0051 
90052 
0053 
0054 
0055 
0056 
0057 
1058 


Fig. 


0000 
0002 
0004 


0005 
0006 
0008 
000A 
0000 
000€ 
0010 


o011 
0013 
0015 
0018 
O0iA 


0000 


ASSEMBLE LIST + 


3EC2 
D383 
C9 


a 


NT 


EDS: 28 NS Se de 50 07 maté 


SOU 


* (UPDB2SS DATA HANDLER 


RCE STATEMENTS 


SPEECH RECOGNITION SYSTEM DATA HANDLER 


FOR UPD8255 BY UPFDBO08SAC,D ASSEMBLER 


UPD82355 ADDRESS  ASSIGN 


80H :  PORT-A ADDRESS 
81H :  PORT-B ADDRESS 
82H :  PORT-C AODRESS 
83H : CONTROL ADDRESS 


Dee se soivs es ses 6e 6 


OUT 


Z 
T 


INITIALIZATION OF UPO8255 


1/0 CONDITION :  NOTHING 

MVI A,0C2H ;0C2H = MODE 2 
OÙT 83H 383H = CONTROL 
RET 3 RE TURN 


DATA OUTPUT SUBROUTINE 


1/0 CONDITION 


INPUT : ACC = OUTPUT DATA 
OUTPUT :  NOTHING 
: PUSH PSU ; SAVE ACCUMULATOR 


IN 82H 382H = PORT-C 


ANI 80H ; 80H = MASK DATA 

JZ DOUT+1 :08F STATUS CHECK 
POP PSU :RESTORE ACCUMULATOR 
OUT 80H ; 80H = PORT-A 

RET RETURN 


DATA INPUT SUBROUTINE 


1/0 CONDITION 


INPUT 5 NOTHING 

OUTPUE , : ACC = RETURN CODE 
IN 82H ,82H = PORT-C 
ANI 20H ;:20H = MASK DATA 
JZ DINP : IBF STATUS CHECK 
IN 80H ; 80H = PORT-A 
RET 3 RE TURN 


END 


4-5 pPD8255A-5 Data Handler Program Example 
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Write terminator 
. (00H) to the con- à . 
a Dies three —————| Preparation for write of RESET command 
times 


Write RESET 
command tothe | ————- RESET command = 40H 
control register 


Write mode setting 
code to the control | ————— Mode setting code = OCFH 
register 


Write the START 
command to the —=—---| START command = 37H 
control register 


NOTE: In this flowchart, use is assumed of uPD 8251 As at both 


the host system and the recognition system. 


Fig. 4-6 yPD8251A Initialization Procedure 
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o Input procedure 


Status check 


PRE [emontre OE, PE 


Status check 


o Output operation procedure 


Status check 


Status check 


Fig.:4-7 yPD8251A 1/0 Operation Procedure 
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un IJTOM-85 ASSEMBLE LIST #» (UPDOB251 DATA HANDLEP 


E SINO ADRS OBJECT H SOURCE STATEMENTS 


0002 EE PEER ES 
0903 ï | 

0004 ; SPEECH RECOGNITION SYSTEM UAÏA HANDLEF 

0905 î 

0006 ; FOR UP08251 BY UPUSOASAC/D ASSEMBLEP 
0007 ; 

0008 D 
000? ; | 

0010 ; UPOB251 ADDRESS ASSIGN 

0011 ; 

0012 ï DATA PEGISTER ADDPESS : POH 
0013 ; COMMAND/MODE ADDRESS : 81H 
0014 ; STATUS  AODRESS : BIH 
0915 ; 

0016 D 
0017 ; : 

0018 ; INITIALIZATION OF USART 

0017 ï 

0020 ï 1/0 CONDITION :  HOTHING 

0021 ï 

0022 0000 AF INIT: XRA A ;ACC CLEAR 

0023 0001 0381 OUT B1H ; DUMMEY 

0024 0003 0381 OUT B1H 5 

0025 0005 0381 a OUT 81H ; 

0026 0007 3E49 HUI A,40H ;:USART RESET 
0027 0009 0381 OUT B1H ;CMO OUTPUT 
0028 0008 3ECF MVI A,OCFH :MODE SELECT 
0027 0000 D281 OUT 81H :MODE SET 

0030 000F 3E37 MUI A,37H ; START COMMAND 
0031 0011 0381 OUT 81H ; CMD OUTPUT 
0032 0013 C9 RET ; RETURN 

0033 ; 

0034 

0035 ï 

0036 ; DATA OUTPUT SUBROUTINE 

0037 ; 

0038 ; 1/0 CONDITION 

0039 ; 

0040 ; IHPUT : ACC = OUTPUT DATA 
0041 ; OUTPUT : NOTHING 

0042 b| : 

0043 0014 F5 DOUT: PUSH Psu ; SAVE ACCUMULATOR 
0044 0015 DB81 IN 81H STATUS INPUT 
0045 0017 F5 PUSH PsU : SAVE STATUS 
0046 0018 E680 ANT 80H :80H = DSR MASK 
0047 O01A C22100 JNZ DOUTI :DSR CHECK 

0048 0010 F1 POP psu ;RESTORE STATUS 
0049 001€ F21500 JP DOUT+1 ; 

0050 ; 

0051 0021 F1 DOUTI: POP psu ;RESTORE STATUS 
0052 0022 Eéoi ANI 01H 01H = TXROY HASK. 
0053 0024 CA1500 JZ OOUT+1 : TXROY CHECK 
0054 0027 F1 POP psu :RESTORE ACCUMULATOR 
0055 0028 0380 OUT 80H ;DATA OUTPUT 
0056 002A C9 RET ; RETURN 

0057 î 

0058 C 

0059 ; 

0060 ; DATA INPUT SUBROUTINE 

0061 ; 

0062 ï 1/0 CONDITION 

0063 ; 

0064 ; INPUT :  NOTHING 

0065 ; OUTPUT : ACC = RETURN DATA 
0066 ; 

0067 002B OB81 OINP: IN 81H : INPUT STATUS 
0068 0020 F5 ce PUSH psu ;SAVE STATUS 
0069 002€ E680 ANI 80H :80H = DSR MASK 
0070 0030 C23700 JNZ DINP1 :DSR CHECK 

0071 0033 F1 POP Psy :RESTORE STATUS 
0072 0034 F22B00 JP DINP ; 

0073 ; 

0074 0037 F1 OINP1: POP psu :RESTORE STATUS 
0075 0038 F5 PUSH psu ?RESAVE STATUS 
0076 0039 E638 ANI 38H :38H = ERROR MASK 
0077 0038 C24700 JNZ IOERR 3ERROR CHECK 
0078 003€ F1 POP Psu 3RESTORE STATUS 
0079 003F E602 ANI 02H :02H = RXROY MASK 
0080 0041 CA2B00 JZ OINP 3RXROY CHECK 
0081 0044 DB80 IN 80H : INPUT RET CODE 
0082 0046 C9 RET 3 RETURN 

0083 ï 

0084 0047 00 IOERR:  NOP 

0085 i 

0086 0000 ENO 


Fig. 4-8 uPD8251A Data Handler Example 
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4.3 Command Apolication Examples 
Commands requiring cautions about their avplication are 


shown in Figs. 4-9 to 4-12. 


INITIALIZE command 


———— ©") 
; _ Üsed whenit is necessary 
BANK SELECT : to change the currently 
seiecited memory bank 


1 YES 


INITIALIZE 
> 


pe. YVES 
l 


Ajier executine the INITIALIZE 
LEVEL ADJUST command, execute the LEVEI 


ADJUST command 
Input one 
word 


NO 
| YES 


® 


UÜppercase letters: Command 


ack: Status output code from the 
recognition system 
(acknowledge code) 


Fig. 4-9 Command Application (1) 
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TRAINING command RECOGNITION command 


4-10 Command Application Examples (2) 


SECOND DECISION command UP LOAD command 


É BANK SELECT 
YES 

Ë UP LOAD 

| YES 


Data transfer 


Before the SECOND 
DECISION command is 
executed, the 
RECOGNITION command 
should be executed 


to change the currently 
specified memory bank 


RECOGNITION 
Input one 
word 


SECOND 
DECISION 


(09H: Command format error 
NO 
Second candidate —+ 
memory 


} Used when it is necessary 


é 


Recognition system — Host system 


Fig. 4-10 Command Application Examples (3) 
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Fig. 


DOWN LOAD command 


k BANK SELECT 


Data transfer 


Host system — Recognition syste 


4-12 Command Application Example 
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(4) 


APPENDIX A 


Pin Connections of the Voice Recognition LSI Set 


A.l MC4760 


(Top View) 


24|-—OLINE IN 
*XDVO © 23|—oLPF OUT 
CLKO— 22—0G ADJ 
SMPLO 21 OVec 
NCo 20 -—0GND 
AGNDo 19 ov* 
V7 o— 18|-—oGc1 
NC oO 17 |-—oGc2 
NC o—9 (LSB)16 1 oATCO 
A OUTO—{10 15/—0ATCI1 
ATC5 o— 11 (MSB) OATC2 
ATC4 o—|12 OATC 3 


NC : No Connection 
*XDVO : Digitized Voice Out 


Fig. A-1 MC-4760 Pin Connection Diagram 


A-l-1 


Table A-1 MC-4760 Pin Functions 


Terminal Function 


MIC IN Microphone input terminal 


LINE IN Input terminal for LINE OUT of tape 


recorder or other device 


Analog signal monitor terminal 


LPE OUT 
DVO Digital voice data output 


ATCO to Programmable attenuator control signal 


ATCS input 
GCI,2 Attenuator fine adjust signal input 


normally grounded 


G ADJ External resistance for gain adjust of 


the equalizer amp 


DVO signal output timing clock input 


Sampling clock input for A/D converter 


+5V power supply 
+12V power supply 


—12V power supply 


Ground 


Open 


Analog ground. 


MC-4760 


Absoiute maximum ratings (Ta = 25°C) 


Parameter 
Power suppiy voltage 


Power supply voltage 


Power supply voltage 


Symbol 


Z 


Recommend operating range 


Input high voltage 


Input low voltage 


Clock frequency 


Sampling signal frequency 


Mic input impedance 


Line input impedance 


Power supply voltage 


Conditions 


MIN. TYP. 


Power supply voltage 
(rating: 12V) l 


| Power supply voltage 
« (rating: 15V) 


Electrical characteristics (Ta = 25+3°C, 1V+1 = 


Parameter 


MIC IN input impedance 


Symbol 


LINE IN input impedance- 


12V+:5%) 


Conditions 
* mVrms, f = 1kHz 


* mVrms,f = 1kHz 


Rating 


—0.3 — +18.C 
—18.0 — +0.3 


—0.3 — Vec +02 


—20 + +75 


—40 — +85 


MIN. 


MIC IN non-distortion input voltage 


— 


LINE IN non-distortion input voltage 


VLIN 


RGaAPpJ=<=,f= 1KkHz 


RGAPJ=®,f=1kHz 


MIC IN min. effective input voltage VMIN min 


LINE IN min. effective input voltage VIN min 


RGapJ=75.00,f= 1kHz 


ATC 7-8 = FFH, Vipro = 5.0 Vh-p 


Unit 


Aout Max. output voltage VAOUT 


RL = 10kQ 


LPF our Max. output voltage VLPFO 


RL = 100kn 


LPF out noise voltage Vs 


RL = 100k0, RGapJ = 750 


Vin = OV, ATC = FFH 


A-1-3 


N. 


EE: 
te Li 


Parameter Symbol M 


Timing diagram 


* Operating conditions: t.e = -100 ns (Min), +100 ns (Max) 
CS 


thcs = 200 ns (Min) 


A.2 uPD7761D 


(Top View) 


Vec 


NC:No Connection 
NU: No Use (Should be left open) 
PU: Pull Up 


CG: Connect to ground 


Fig. A-2 nPD7761D Pin Connections 
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Table A-2 yPD7761D Pin Functions 


1/0 Function 
DVI I MC-4760 DVO signal input 
SCLEK T DVI input signal read timing clock input 


SMPLO,1 É Input voice signal sampling clock input 
uPD7762G data 1/0 bus 


I Device select signal input 


I 
REQ (e) | REQ signal output to uPD7762G 
CLK I | uPD7761D operation clock input 
RST I Reset signal input from uPD7762G 


PU I Pulled up to +5V 
Véë | | +5V power supply input 


GND Ground 
NU 


CG Connect to ground 


uPD7761 


Absolute maximum ratings (Ta = 25°C} 


Power supply voltage 


Input voltage —0.5 — +7.0 


Output voltage è —0.5-— +70 


Operating temp. 


DC Characteristics (Ta = —10 — +70°C, Vcc = +5V15%) 


. 
Input high voltage ViH 2.0 


Input CLK low voitage 


Input CLK high voltage Vo 


H 3.5 À V 
Output high voltage Vo lOH = —400uA 2.4 V 


Vour = 0.475V 


Capacitance (Ta = 25°C, Vec = OV) 


Parameter Conditions 


CLK. SCK capacitance 


Input capacitance 


Output capacitnace 


AC characteristics (E = -1004+70 °C, 0e = +5,0 V +5 %) 


| 
pue m6 CIRE 


Voltage at timing 
measured point 
1.0 V & 3.0 V 


D pulse width tp 


Data access time for RD 


Data float time for RD DR 


S hold time for WR ©? 


A: CS set time for WR  t 
Ào> 


C A 
C WA 


Data set time for WR 


Data hold time for WR tp 


RD, HR recovery time ty 


UWR pulse width tyw 
tu 


(Continued next page.) 


AC characteristics Lis = -10c+70 ‘C, W. = +5,0 V +5 Ÿ) 


Pärameter Conditions 


SCLK cycle time 


SCLK pulse width 


SCLK rise time 


SCLK fall time 


DORQ delay time 


SMPLÿ, 1, DVI 
Set time for SCLK 


SMPLÿ, 1, DVI 
Hold time for SCLK 


RST pulse width 


NOTES: 1.AC voltage at timing measured point 
V., = V, = 0.8 V 
V., = V,, = 2.0 V 


2.AC input waveform (excluding CLK, SCLK) 


2.4 2.0 Se 3 
Measuring 


point 
0.45V 0.8 0.8 


Timing diagram (7761) 


(] 


CY 


Read operation 


Ag; CS 


Reset 


RST 
RST 


Read/write cycle timing 


RV 
RD,WR 
DVI input timing 
tSCT tsck tsck 

= 3,0V 

SCLK : - 1 9V 

rSC 
t 
DC ; fsC 
CD 


SMPLÿ,1 


ee 


A.3 uPD7762G 


(Top View) 
AB150 1 OVce 
fouto 2 O AB14 
DBTO 3 OAB13 
DB60© 4 O AB12 
DB50O 5 O AB11 
DB40O 6 O AB10 
DB30 Lé O AB9 
DB20 8 O AB8 
DB19 9 O AB7 
DBOO O AB6 
REQO Oo AB5 
PU © O AB4 
CGoO O AB3 
WAITO O AB2 
REO O AB1 
WRo o AB0 
RDo o NU 
CGo o NU 
NUo o MMI 
10/Mo o MMO 
NUO oO SEL1 
S AKO Oo SELO 
SCSo o OBF 
NUo o IBF 
NUO O NU 
SCKo Oo RST 
SI0O Oo ATC5 
SO Oo ATC4 
RESETO o ATC3 
X20 o ATC2 
X10 O ATCI 
GNDO O 


ATCO 


NU: No Use (Should be left open) 
CG: Connect to Ground 


PU: Pull up 


Fig. A-2 yPD7762G Pin Connections 


A-3-] 


Table A-3 pyPD7762G Pin Functions 


Terminal 


1/0 Function 


Serial data input 


Serial data output 


Serial input acknowledge signal output 


uPD7761D REQ signal input 


ABO to O Address bus 
AB15 
DBO to 1/0 | Data bus 
DB7 
O/M O 1/0 and memory identifying signal output 
RD O Read signal output 
WR O Write signal output 
MO, 1 I Registered pattern memory capacity speci- 
fication inputs 
RE O Refresh control signal output 
WAIT I Wait signal input 
SELO,1 I Host interface specification input 
OBF I uPD8255A-5 OBF signal input 
IBF I uPD8255A-5 IBF signal input 
I Chip select signal input (when using the 
serial port 
I Serial port 1/0 clock signal input 
I 
O 
O 
I : 
O 


ATCS 


uPD7761D reset signal output 


Control signal output for MC-4760 program 


mable attenuator 


X1,2 


PD7762G operation clock input 


Clock output 


RESET signal input 


Connect to ground 


+V power supply 


Ground 


Open 


uPD/762G 


Absoiute maximum ratings (Te = 28° 


re 
Parametei Ï 


Conditions 


Powe: supply voltage 


Input voltage 


Output voitace 


Operaung temoerature 


Storage temperature 


DC Characteristies (Ta = —10 + +70°C, Voc = +5.0V+10%) 


—65 — +125 


- Parameter Symbol Conditions MIN. TYP. MAX Urir 
input low voltage Vir i | (e) | 0.8 V 
ViH1 Excluaing SCK. X1 2.0 Vec V 
Input high voitage ï 
ViH2 SCK. X1 5.8 Vec V 
— 
Output low voltage VoL lou = 2.0mA 0.45 V 
ne 
H H T 
VoHi [OH = —100uA 2.4 V 
Output high voitage 
VoH2 lOH = —-5004A 2.0 V 
Input leakage current (1ow) lLIL VIN = 0V —10 LA 
Input leakage current (high} lLIH Vin = Vec | | 10 LA 
Output leakage current (low) lLOL VouT = 0.45V —10) HA 
— ——- ————— —— 
Output leakage current (high) lLou Vour = Vcc 10 LA 
Vec Power source current [Fore l 110 200 mA 


Capacitance (Ta = 25°C, Vcc = GND = OV) 
Parameter Symbol 
Output capacitance 


1/0 capacitance 


Conditions 


fc = 1MHz 


All others: OV 


AC Characreristics (Ta = —10 — +70°C, Vec = +5.0V+10% 


Clock timing: 


X1 Input cycle time 
Input low pulse width 


X1 
X1 Input high pulse width 


Symbol | Conditions 


pOUT Cycle time 


OUT Low pulse width 150 ns 
OUT High pulse width 150 ns 


OUT  Raise/fall time 


Read/write operation: 


RD L.E.— OUT L.E. tR 100 


2 
n 


tADI | 550+500xN 


RD T.E. — Address tRA 200 | 


RD L.E. — Data input 


2 
n 


350+500xN 


RD T.E. — Data hold time 


RD Low pulse width tRR 850+500xN 


RD L.E.— WAIT L.E. 


+ | + 
D | 
O0 |©O 
ZT 


i 
mn 


[or] 
un 
[e} 
2 
un 


& 
ou 
[e] 
2 
a 


290 


tRM 200 | | ns | 
tcYg = 500ns 
tIR | 
Î 

RDT.E.— 10/M tri | 
OUT L.E.— WR L.E. 
Address (ABO—15) + OUT T.E. tag 
Address (ABO—1£) — Data output tADZ 450 ns 
Data output — WA T.E. tow 600+500xN ns 


WR T.E.— Data stable ume two 150 ns 
———— En es 

Address (ABO—15) — WR L.E. taw 400 ns 

WA T.E.— Address stable time t 20 


ns 
| ns 


[e) 
l CR 
| 1O/M— WA LE. ti 500 
WR T.E. — IO/M twi 250 ns 


WR Low pulse width 


Seriai operation : 


Parameter Conditions 


SCK cycle time 


output 


' 
SCK low pulse width 
output 


SCK input 


SCK high pulse width 
SCK output 


NOTES: 1. Input waveform for measurement (unless otherwise specified) 


2.4 
Measuring 
point 


0.45 


2. Output timing is measured at 1TTL input + load of 200pF and VoH = 2.0V, VOL = 0.8V 
3. L.E. = Leading Edge, T.E. = Trailing Edge 


4. Please use the following table to calculate timing when tCYa is other than 500ns. 


5. N = No. of wait states 


Tinumg of Ce yg-denendent bus parameters 


Pararneter Formuls 


(SIT 


(2/2+N) T -209 


11/21 T—-50 


(+N) T—-150 


(2+N) T—-150 


(3/2) T-300 


(21 T—-350 


(1/21 T-50 


(1/21 T-50 


(1/2) T-50 


(1/2) T-50 


(3/2+N) T—-150 


(1/2) T—-100 


(1/2) 1-50 


(3/2+N) T—-150 


NOTES: 1. No. of wait states 


2 T=tcyé 


ELOCK TIMING 


| 

080 | 
RER ue 
D87 

go reg Fe trou 
RD (l 

| 

| 


7 


WRITE OPERATION Taw1 


CWTH 


NOTE: *1 Low level signal is output only when the memory access is performed. 
+2 WAÏT signal will be maintained at a constant level between tWTs snd 
TwrH: (Change in signal at this time may cause a malfunction.} 
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Écy 


Serial operation 


SCK 


SI 


tko 


SO 


tkes 


tcsk 


tksA 


SAK 


APPENDIX B 


Application Circuit Example 


AFI-ARIIAG 
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u 
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A gaioiLadw 
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A$+ 


on LSI Set Circuit Example 


B-1 Voice Recogniti 


Fig. 


LS 138 


Y7 


AB13 
AB12 
ABl1 


BPD4016%X8 


AB10 
ABS 
A B 8 
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| œllm|ilm{ilimiim||æ||æ||t 
all-{lollællsflelal| = 


Z 

pe) 
L 14 

e@ 


o||O Ü will) nl 
w|| © w m||o “| © 

FE 
|| 1 De || 


DBO0 


Fig. B-2 Memory Circuit Using Static RAMS 
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5 Host CPU 
3 

5 

5 

. ess) 
23 

2 

(e] 

> 


15953 


CRESET) 


Fig. B-4 Clock Generator Circuit 


NEC cannot assume any responsibility for any circuits shown or 
represent that they are free from patent infringement. 
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